Behavioral response of human spermatozoa to a concentration jump of chemoattractants or intracellular cyclic nucleotides.
A major question in mammalian sperm chemotaxis is whether the cells sense a chemoattractant gradient by comparing the chemoattractant concentration between time points or between spatial points. To resolve this question, we exposed human spermatozoa to a temporal chemoattractant gradient under conditions of no spatial gradient by rapidly mixing the cells with progesterone or bourgeonal on a microscope slide and analyzing their swimming with motion analysis software. The cells responded within seconds with an increase in velocity and lateral head displacement, and with a decrease in the linearity of swimming, becoming hyperactivated at the peak of the response. All the responses were transient, lasting for a number of seconds. Essentially similar results were obtained upon intracellular photorelease of cyclic adenosine monophosphate or cyclic guanosine monophosphate, which are thought to be involved in mediating the chemotactic response. These results suggest that human spermatozoa sense and respond to a temporal chemoattractant gradient. On the basis of these observations, we propose a potential model for the chemotactic response of spermatozoa in a spatial chemoattractant gradient.